We extended the research on autonomy-supportive teaching to universities and examined the relationships between autonomous motivation to teach and autonomy-supportive teaching. Autonomously motivated university instructors were more autonomy-supportive instructors. The freedom to make pedagogical decisions was negatively correlated with external motivation towards teaching. Participants indicated that large class sizes, high teaching loads, publication pressures, and a culture that undervalues effective undergraduate teaching undermined both student learning and their feelings of autonomy. Together these results presents a picture of a subset of university instructors who remained autonomously motivated to teach, irrespective of barriers they experienced from university administrators or policies.
INTRODUCTION
Research on motivation in education has created a wealth of knowledge regarding the benefits and uses of teaching styles that foster feelings of autonomy in students (Black & Deci, 2000; Reeve, 2006; Reeve, Bolt, & Cai, 1999) . In contrast to controlling teachers who use coercive language and rely mainly on extrinsic rewards and punishment, autonomy-supportive teachers promote feelings of autonomy by explaining class policies, providing meaningful choices, acknowledging and accepting negative feelings, framing class material in a way that is consistent with the personal goals of the individual students and using informational and non-controlling language (Reeve, 2006) . By fostering inner motivations to learn, autonomy-supportive teachers help engender autonomously-motivated students who have higher academic performance, engagement, persistence, creativity and well-being (Black & Deci, 2000; Nunez, Fernandez, Leon, & Grijalvo, 2015; Pulfrey, Buchs, & Butera, 2011; Reeve, 2006; Sheldon & Krieger, 2014; Vansteenkiste, Lens, & Deci, 2006) . Although past research on the characteristics of the teacher and the work environments in schools (Nunez et al., 2015; Pelletier, Seguin-Levesque, & Legault, 2002; Reeve et al., 1999; Tadic, 2015) identified potential antecedents of these two contrasting teaching styles, such research on the antecedents of autonomy-supportive teaching has not been extended to universities. Thus, the goal of this study is to determine which motivational characteristics influence university instructors to be more autonomy-supportive in their teaching. To frame our investigation, we relied on the rich body of empirical research from Self-Determination Theory (SDT) (Ryan & Deci, 2000 .
Past SDT studies in schools (Pelletier et al., 2002; Pelletier & Sharp, 2009; Roth, Assor, Kanat-Maymon, & Kaplan, 2007) suggest that work environments can affect autonomous motivation in teachers (Stupnisky, Hall, Daniels, & Mensah, 2017) by supporting or thwarting the basic psychological needs (BPN) for autonomy (feeling able to make meaningful choices and have freedom in thought), relatedness (feeling connection to people and place), and competence (feeling capable and confident in the ability to carry out tasks) (Deci et al., 2001; Ryan & Deci, 2017) . Whether or not teachers in schools feel autonomously motivated to teach depends on factors such as perceived pressures and constraints at work (e.g., concerns relating to pressures from students to adjust grading, or pressures from colleagues and administrators) (Pelletier et al., 2002; Taylor, Ntoumanis, & Standage, 2008) as well as feelings of autonomy with respect to teaching decisions such as being able to decide on course content or teaching styles (Tadic, 2015; Taylor et al., 2008) . In comparison to such research in primary or secondary schools, and the extensive research on motivations for faculty to engage in research (Goodwin & Sauer, 1995; Hardré et al., 2007; Hardré, Beesley, Miller, & Pace, 2011) , there is a paucity of studies on autonomous motivation towards teaching among university instructors (Burgess & Ramsey-Stewart, 2015) .
Three recent studies in schools (Pelletier et al., 2002; Pelletier & Sharp, 2009; Roth et al., 2007) demonstrated that teachers who feel their BPNs are satisfied also feel more autonomously-motivated to teach. In turn, more autonomously-motivated teachers are also more autonomy-supportive teachers who succeed in engendering autonomous academic motivation in students (Nunez et al., 2015; Reeve, 2006; Reeve et al., 2014) . Because both work-place satisfaction for instructors and autonomously-motivated students are also important goals for universities, our research may help to inform positive university learning environments to help both students and instructors thrive.
The present study
We examined the relationships between faculty work-place BPN satisfaction, faculty autonomous motivation to teach and autonomy-supportive teaching methods for undergraduate students among university instructors in North America, Europe and Australia. Based on the results of school studies, we hypothesized that university instructors who perceived greater work-place BPN satisfaction would have higher autonomous motivation in teaching, and in turn, report more autonomy-supportive teaching and mentoring methods.
One of the differences between school teachers and university instructors is that university instructors have highly variable work environments that differ depending on the type, permanence and rank of university position (Baldwin & Wawrzynski, 2011; Hardré et al., 2011; Haviland, Alleman, & Allen, 2017; Stup-nisky et al., 2017; Umbach, 2007) . Thus, even within the same institution and department, instructors with different university positions could experience different work-place BPN satisfaction. For example, typical casual or part-time non-tenure-track instructors (who may represent upwards of 25 % of instructors (Crawford & Germov, 2015) ) do not participate fully in university governance (Haviland et al., 2017) , are not protected under academic freedom (Baldwin & Chronister, 2001; Reevy & Deason, 2014) , are paid less than assistant professors (Ehrenberg & Zhang, 2005) , and may have less power to select courses, decide course content or participate in broader university decision-making as compared with tenured professors (Haviland et al., 2017) . Such differences in the pressures or constraints on non-tenure-track instructors could lead to differences in teaching styles. Previous studies have indicated that the part-time non-tenure-track faculty may spend less time preparing for classes, are more likely to assess students with multiple choice tests rather than essays, meet less often with students and are less likely to design classes that are student-centered (Umbach, 2007) . Moreover, because of the need to secure future employment, these instructors may worry more about student teaching evaluations (Johnson, 2011) , and therefore we could hypothesize that they may feel more extrinsically motivated in their teaching than instructors with tenure. Lastly, in some cases pre-tenured faculty who are under significant pressures to enhance research productivity in order to get tenure and have job security may feel less autonomously motivated to teach because tenure reviews may emphasize research success over teaching (Hardré et al., 2011; Stupnisky et al., 2017) .
Although the above literature suggests that the relationship between autonomous-motivation and teaching styles could differ amongst instructors in different ranks, positions (e.g., tenured faculty, tenure track and non-tenure-track instructors) or institutions, at present there are no studies that have explicitly explored these variables together. Thus, given the paucity of past research on the relationship between work-place autonomy and autonomy-supportive teaching methods in undergraduate education, instead of focusing on one department, institution, or position we have intentionally cast a wide net to include a wide range of university instructors. Furthermore, by including both open and closed-ended questions in our survey we hope that institutions could use the results of this study to understand the mechanisms of how autonomy relates to teaching styles amongst the wide spectrum of university instructors. Institutions or departments could then develop a more focused survey that is tailored to their particular institution or types of university instructors. The aim of this research is thus to identify characteristics across multiple teaching environments that may influence autonomy-supportive teaching practices.
METHOD Participants
A total of 157 participants (58 % females) filled out the survey. The respondents indicated whether they were in life sciences/ physical sciences/math (44 %), social sciences and education (33 %) or humanities and arts (16 %). There was a minimum of 25 different departments represented in the participant pool. There were 14 participants who did not indicate departmental affiliation. The majority of participants were white (92 %) with most indicating they were tenured faculty (57 %), followed by temporary or non-tenure track (21 %), pre-tenure (17 %), and permanent teachers (ie. instructors who have permanent or tenured positions with teaching as their primary responsibility) (5 %). The respondents were from North America (75 %), Europe (19 %) and Australia (4 %). Although half of respondents did not indicate which university they were from, there were responses from at least 15 different universities. The mean [SD] age, years at the institution and salaries were: 47 [11], 10[9] and 74,506 [25,990] USD, respectively. The universities were mainly large institutions (85% >10,000 students).
Procedures
Data collection was conducted between 10 Jan 2017 and 10 May 2017 via internet web-survey, using Interceptum. A link to the survey was emailed to university instructors at the researchers' home institutions. The link was the same for all participants and was not connected to their email accounts. Furthermore, in order to increase the breadth of respondents, we also asked colleagues in our home and institutions in which we were previously affiliated to forward the link to instructors at other institutions. Two reminders were sent out to the participants. In addition to emails, participants were also recruited via closed or private groups on Facebook as well as posters at one of the institutions. Given that filling out the survey was voluntary and we used snow-ball methods to recruit survey respondents, we are unable to estimate the response rate. Because this data is not representative or random, relational analyses (i.e., relationships between the variables) are more useful than an attempt to make normative statements from the sample. Research ethics (IRB) approval was granted at each researcher's home institution for this procedure.
MEASURES
See Table 1 for an overview of the descriptive statistics of the study measures and Online Supplementary Materials for the survey items that we adapted to the undergraduate context. There were two measures that examined BPNs satisfaction in the work-place. These were the BPN at Work Scale (Baard et al., 2004) and the Teacher's Need for Autonomy Satisfaction (TNAS; Tadic, 2015) 
Basic Psychological Needs
The BPN was used to measure autonomy (e.g., "When I am at work, I have to do what I am told", termed BPN-Auto), competence (e.g., "Most days I feel a sense of accomplishment from working", BPN-Comp), and relatedness (e.g., "People at work care about me", BPN-Relate) in the work-place. It consisted of 21 questions, using a Likert Scale ranging from 1 (not at all true) to 7 (very true). The reliabilities from our data were similar to others in previous studies (Deci et al., 2001 ).
The Teacher's Need for Autonomy Satisfaction (TNAS)
Because the BPN at Work survey is not specific to teaching, we also included an additional measure of BPN satisfaction that has been adapted from a previous study (Johnston & Finney, 2010) to the teaching work environment. The TNAS measures perceived pressures and constraints teachers experienced in school (TNAS; Tadic, 2015) . We chose this questionnaire because it included two factors that could easily be adapted to reflect two different and important aspects of work-place autonomy in a university. The first factor (TNAS-Free) measured whether teachers felt they could make pedagogical decisions according to personal values and goals with limited pressures from colleagues, administrators, parents and curricula (Pelletier et al., 2002; Pelletier & Sharp, 2009; Taylor & Ntoumanis, 2007) . The latter factor (TNAS-Participate), related to whether instructors felt they were able to influence broader decision-making at an institution. Instructors who are at institutions that allow them to influence university policies and practices (Haviland et al., 2017) may have greater BPN satisfaction and therefore be more autonomously-motivated in their teaching.
Although there are 16 items in the original TNAS, we used 11 items that were most relevant to the university context and did not duplicate items in the BPN. Participants also rated these statements on a 7-point Likert Scale ranging from 1 (completely disagree) to 7 (completely agree). Upon initial inspection, we removed one of the items as it was only weakly correlated with the other items and exploratory factor analysis indicated low factor loadings. Similar to Tadic (2015) , the two factors that accounted for 49 % of the variation corresponded to "freedom to make teaching decisions" (TNAS-Free, 6 items) and "participation in collective decisions" (TNAS-Participate 4 items).
Autonomous Motivation for Teaching
We adapted a questionnaire designed to measure autonomous (intrinsic motivation and identified regulation, AMT) and controlled (external regulation, EMT) motivations towards teaching in schools (Roth et al., 2007) . Although the original survey used 16 items and also measured introjected regulation, for the sake of brevity we only included 12 items. We also removed references to parents or principals and replaced them with student evaluations or supervisors respectively so that it was more suitable for a general undergraduate context. Following approaches from previous studies (Jeno, Grytnes, & Vandvik, 2017; Martinek, Hofmann, & Kipman, 2016) , participants rated these statements on a 7-point Likert Scale ranging from 1 (strongly disagree) to 7 (strongly agree). We removed two items from the survey because they were weakly correlated with the other items and an exploratory factor analysis suggested that these items had low factor loadings. Once these two items were removed the reliabilities for external and autonomous motivations were similar to the original instrument (Roth et al., 2007) .
Teaching Style -Mentoring
Autonomy-supportive teaching for university instructors may manifest both in terms of the design and execution of classes as well as in more individualized mentoring contexts (Reeve et al., 2014 (Reeve et al., , 1999 . To measure autonomy-supportive teaching (termed "Auto-Mentor") and controlling mentoring styles (termed "Control-Mentor"), we adapted the "Problems in Schools" (PIS; Reeve, Bolt, & Cai, 1999) and "Problems at Work" (PAW; Deci, Connell, & Ryan, 1989) questionnaires to an undergraduate context. These items were related to how instructors engage with students in one-on-one mentoring meetings rather than how the teacher runs the classroom environment. Each of the six vignettes presented a scenario that an instructor may encounter when mentoring students and then a prompt: "As a teacher, what are you most likely to do?". Similar to the PIS and PAW, there are four options that range from highly autonomy-supportive teaching approaches (i.e., acknowledging negative feelings, coaching a student to diagnose and try out a solution), as well as a highly controlling approach (i.e., identifies a solution and emphasizes extrinsic pressures such as grades). In addition, there were moderately controlling or moderately autonomous options (e.g., teacher identifies a solution and justifies the solution based on a student's internalized idea of obligation [moderately controlling] or presents information on how the student's peers have solved a similar problem [moderately autonomous]). However, when we examined ordination plots of the data and reliabilities and re-examined the survey questions, some of the moderately autonomous items loaded on multiple factors and could be interpreted to be both autonomy-supportive and controlling. Thus, for this study we ended up omitting all of the moderately autonomous or moderately controlling items and instead calculated an average of the two extreme poles (i.e. highly autonomy-supportive and highly controlling) styles. We also omitted one of the highly autonomy-supportive items because of low correlation coefficients with the other highly-controlling items as well as the measure of highly controlling classroom teaching style.
Teaching Style -Classroom
In addition to the vignettes that focused on inter-personal mentoring styles, we adapted the description of autonomy-supportive (termed "Auto-Class") and more controlling classroom (termed "Control-Class") teaching styles by Reeve et al (2014) for an undergraduate context. At the end of each paragraph we asked "Does this approach to teaching describe what you actually do on a daily basis to motivate and engage your students in your classes?" Participants responded based on 1 (Not at all) through 7 (Very much). Auto-Mentor and Auto-Class were positively correlated to each other, as were Control-Mentor and Control-Class (Table 2 ). There were no correlations between Control-Mentor and Auto-Class styles, nor between Auto-Mentor and Control-Class styles.
Valuing and Feeling Autonomous in Teaching, Research or Service
Because of the multi-faceted nature of the university instructor's position, university instructors may feel autonomous to different degrees when they are teaching, conducting research, or engaging in service (for the university, department or program eg. sitting on committees). Thus, in addition to the above measures which do not allow the participants to respond differently to different aspects of their job, at the end of the survey we also asked participants to provide more detail on the different aspects of their job. For example, we asked, "To what extent do you personally value each of the professional activities?" (1=low, 10 = high). The professional activities we prompted were: research (Value-Research), service/administration (Value-Service), undergraduate teaching/mentoring (Value-Teach) and graduate teaching/mentoring. In addition, we asked participants how autonomous they felt (1 = Not at all, 2= A little, 3 = Somewhat, 4 = Very and 5 = Extremely) when engaging in undergraduate teaching and mentoring (Auto-Teach), research (Auto-Research) and service (Auto-Service).
Open-Ended Responses
Furthermore, to help provide more context to the closed-ended results, participants were asked to comment on the conditions that positively or negatively influence feelings of choice and sense of freedom in teaching, service and research, as well as contextual factors that helped or hindered their ability to teach engaging and enriching learning environments. We also asked a final ques-tion that provided opportunities for participants to comment on their motivation as a university instructor and the factors that affect their motivation.
DATA ANALYSIS
We conducted preliminary analysis on the data by examining the Cronbach's alphas as well as conducting exploratory factor analysis using Promax and oblique rotations in SPSS 24. Table 1 represents means and Cronbach's alphas after the item was removed.
Path Analysis
IBM AMOS 24 was employed to conduct the proposed path-analytical model. Conventional goodness-of-fit criteria was used to evaluate mode fit. Specifically, according to Hu and Bentler (1999) CFI, TLI, and NFI values > .90, RMSEA < .08, and a χ 2 / df ratio < 2, are considered a good model fit. We specified that relatedness, competence, autonomy, TNAS-Free and TNAS-Participate would predict teacher motivation (i.e., AMT and EMT). Furthermore, we examined whether teacher motivation would, in turn, predict self-assessed mentoring styles (i.e., Auto-Mentor versus Control-Mentor)
Comparison Among University Positions
Moreover, to assess whether there may be differences in perceived work pressures, autonomous motivation in teaching, autonomy-supportive teaching and value placed on teaching (as opposed to research and service) among university instructors with different types of positions, we used one-way ANOVAs to compare instructors who were tenured, pre-tenure or non-tenure-track.
Qualitative Analysis
In total 115 participants included qualitative comments. These comments included short phrases (e.g., "Hinder-Large class sizes, Help-Supportive department chair") as well as more elaborate descriptions of how or why (for instance) large classes impede a teacher's ability to teach according to their own personal values. The longest comment we received was 440 words. We used a content analysis approach to analyze the open-ended responses, in line with recommendations from Hsieh and Shannon (2005) . The responses were examined by two of the researchers, who independently read through the responses several times to iteratively identify repeating key words, phrases, and themes from the responses (Hoonard, 2015; Hsieh & Shannon, 2005; Rubin & Rubin, 2005) . After this process, the researchers came together to discuss their impressions and establish specific themes based on these impressions. Negative case analysis was also employed to ensure the integrity of the themes. After themes were established, responses were separated by themes, with individual statements fitting into only one theme.
RESULTS

Descriptive analysis
Descriptive analyses show acceptable Cronbach´s Alpha levels for the study variables (Table 1) . Furthermore, descriptive analyses show that the teachers reported higher means for AMT than EMT and relatively low scores for Control-Mentor (Table 1 ). In addition, the majority of instructors indicated that they were afforded at least some autonomy over teaching decisions (98 %, i.e., with only 2 % indicated "not at all" autonomous). Results from the correlation matrix show that AMT is positively related to BPN-Competence, BPN-Relate Auto-Mentor, Auto-Class and Value-Teach and Value-Service. EMT is negatively related to TNAS-Free, Auto-Teach, and positively related to Auto-Class and Value-Service (Table 2) 
Path Analysis
The path-analysis, using bias-corrected bootstraps (5000 bootstrap samples) was conducted to test how well our hypothesized model fit the data. However, of these five measures of BPN satisfaction in the workplace only TNAS-Free negatively predicted EMT (β = -.33**). In contrast to our predictions, none of the other measures predicted autonomous or controlled motivation in teachers (Fig. 1, Table 2 ). On the other hand, the results did support the hypothesis that autonomously motivated teachers were more likely to be autonomy-supportive teachers. Specifically, EMT negatively predicted Auto-Mentor (β = -0.17*) and positively predicted Control-Mentor (β = 0.22**), whereas, AMT positively predicted Auto-Mentor (β = .15 †) and negatively predicted Control-Mentor (β = -0.32**). Given the significant paths, we conducted indirect effect tests for these paths (Baron & Kenny, 1986) . To test for indirect effects we used the Sobel test (Sobel, 1982) , in which we calculated the standardized beta weights and standard error from the predictor variable and mediator, and from the mediator to the dependent variable. Results showed two significant indirect effects; TNAS-Free negatively predicted Control-Mentor through EMT (β = -.07, z = -2.20*). Lastly, TNAS-Free positively predicted Auto-Mentor, indirectly through EMT (β = .05, z = 1.80 †).
University Positions
In contrast to our predictions, there were few differences in BPN satisfaction, autonomous motivation in teaching and autonomy-supportive teaching styles of instructors who were in tenured (n = 96), tenure-track (n = 28) and non-tenure-track or temporary positions (n = 34) ( Table 3 ). Tukey's post-hoc tests indicated that tenured instructors had higher feelings of autonomy than tenure-track faculty and higher feelings of autonomy with respect to research than non-tenure-track instructors.
Qualitative Responses
The responses for the open-ended question on factors hindering or enhancing feelings of autonomy in the work-place could be divided into four broad themes. These were: 1) Large class sizes and teaching loads, 2) a general culture of undervaluing teaching (in comparison to research), 3) the effect of administration or administrators on work-place satisfaction, and 4) reduced autonomy due to external assessment.
Over a third of the respondents to the qualitative questions indicated that large class sizes and teaching loads hindered their ability to teach meaningful and effective classes. For example, one participant said, "Class size is the primary factor that restricts what I can do with undergraduate students. Classes of more than 20 students do not work as well for the discussion style courses that I teach." Large class sizes and teaching loads meant that instructors were unable to facilitate discussions and other engaging class activities and develop meaningful relationships with the students.
Several participants indicated that there was also a culture of undervaluing teaching in comparison to research. For example, one participant indicated, "Nobody but me cares. Some are actively disdainful of teaching undergrads". Participants felt that the time pressures imposed by large class sizes and teaching loads were exacerbated by the fact that time spent supporting students by through creative and effective classes, volunteering time to help students with exams or writing references for students, was not acknowledged and considered in tenure decisions. Thus, even though participants indicated that they personally valued teaching over research, the lack of reward or recognition for teaching effectiveness made instructors feel they needed to choose between effective teaching and job security. Since many of the instructors responding to this survey valued undergraduate teaching (as indicated by the quantitative responses), several participants seemed to feel resentful that they had to choose It appeared that this undervaluing of teaching led faculty to feel less autonomy and also less competent in their jobs. For example, a participant said, "My classes are far too large. I teach more students than anyone in the school and I am trying to prepare to go up for tenure -not a good match". Similarly, another participant who appeared to value teaching seemed resentful when told by a supervisor to "put my classes on 'auto-pilot' and shift my focus to research and scholarship".
The culture of undervaluing undergraduate teaching was reflected not only in existing reward structures, but also in poor infrastructure for teaching, as well as in insufficient professional development support for teaching, poor quality control and insufficient oversight to ensure high quality teaching. For example, a participant says:
The school does not support teaching innovation and actively hinders effective teaching. It is clear that undergrad education is not a priority at my school... Hardly an afterthought. Large class sizes, no resources, poor facilities. I am embarrassed by the education our undergrads receive.
Critiques of administration and administrators (e.g., departmental chairs) were also frequently mentioned by participants. The actions of some administrators appeared to thwart basic psychological needs of autonomy and competence. Participants felt that decisions made by administrators adversely affected both student learning and work-satisfaction. Specifically, participants cited: large class sizes, unattainably high work-loads for instructors, top-down curricular changes, over emphasis on online learning, apparently arbitrary course scheduling, restriction of academic freedom by administration, and insufficient infrastructure (e.g., classroom space) to ensure that faculty were able to teach effective classes. Regarding class size and administrators, one participant commented: "not enough understanding from upper administration about the burden it places on faculty and students when they impose their demands on how many students we should be able to teach."
Although the quantitative survey responses did not appear to indicate substantial differences amongst non-tenure-track, pre-tenure or tenured faculty, a small number of the responses described the differences in experience between tenured and pre-tenure faculty (n = 2) as well as between non-tenured-track instructors and tenured faculty (n = 3). Tenured faculty indicated the expectation that they would take on a larger proportion of the administrative or service work-load than pre-tenure faculty (who needed to focus on research). The non-tenure-track faculty indicated that they felt under-appreciated and felt a lack of autonomy within the work-place, especially given their long-term commitment to the institution. Non-tenure-track faculty indicated frustration about the low wages and inability to select classes or service activities. They felt they were forced to take on the least popular classes or service duties and also conduct research in their "spare" time in order to have a chance at gaining job security. Finally, several of the respondents also indicated that the mandatory requirements from external assessment or accreditation agencies reduced autonomy in teaching. Participants felt that these requirements forced instructors to redesign assessments or course material based on these requirements and reduce faculty work satisfaction as well as student learning. For example, one participant said:
Most of us have to take on extra jobs to make up the income
Overall my university understands the importance of teaching, and the time it takes. However the recent move towards accreditation and goals and unifying diverse fields is having a profoundly negative effect of streamlining teaching and diminishing the kinds of creative thinking that professors like to engage with in order to meet the students' individual needs.
In the responses to the open-ended questions, participants also identified the types of pedagogical decisions they could make at their institution. These responses demonstrated a wide range of experiences with respect to autonomy in teaching. For instance, some participants felt autonomous in how courses were taught or the texts they use but were unable to decide which classes to teach. Other participants were able to decide which classes to teach but were unable to decide assessment methods. There were also faculty who indicated a high level of autonomy and academic freedom in their teaching more generally. For example, "I can ask for the courses I want and generally get them, so I can spend most of my time teaching things that I find interesting. I have a lot of freedom in my classrooms to make my classes what I want them to be." Although there were numerous comments related to dissatisfaction with the teaching environment (as discussed above), there were no instructors who indicated that they felt no autonomy in terms of teaching.
In comparison to the large number of comments related to perceived problems in the learning environment (e.g., large class sizes, poor infrastructure) for work satisfaction and student learning, few participants seemed to blame the individual characteristics of the students and none of the participants commented on the characteristics of other instructors. Only three participants commented on the characteristics of students. They mentioned their students' inability to think critically, pay attention to detail, apply feedback and focus more on learning (rather than grades).
DISCUSSION
The main goal of this study was to determine which motivational characteristics influence university instructors to be more autonomy-supportive in their teaching. Our findings suggest that university instructors who are more autonomously motivated towards teaching tend to also be less controlling and more autonomy-supportive instructors. Conversely, more externally motivated instructors tended to be more controlling and less autonomously-supportive in their mentoring styles. The results of our study are in line with previous work in schools (Pelletier et al., 2002; Roth et al., 2007) . Given the importance of autonomy-supportive instructors for student learning and motivations in schools (Nunez et al., 2015; Reeve et al., 1999) and the potential benefits for university students (Black & Deci, 2000; Williams & Deci, 1996) , these results suggest that universities should also strive to create work environments that engender an instructor's autonomous motivation towards teaching.
In contrast to our predictions and results of previous school studies (Pelletier et al., 2002; Taylor et al., 2008) , BPN satisfaction, in general, did not seem to correlate strongly with autonomous motivation in teaching in our study. Clearly more research is necessary to elucidate the contextual factors that may enhance autonomous motivation in teaching. There are several possible reasons for the lack of significant relationship between BPN at work and autonomous-motivation in teaching. First, compared to school teachers, the job responsibilities for university instructors are often divided between teaching, research and service (Fairweather, 2002; Hardré et al., 2007) . Thus, in comparison to school teachers, teaching may represent a smaller proportion of both the work responsibilities and performance assessment criteria. Moreover, because research productivity may be more important for performance reviews than teaching (Hu & Gill, 2000; Rond, & Miller, 2005; Stupnisky et al., 2017) , the perceptions of BPN at work may be influenced more by research pressures than teaching. For example, even if an instructor experienced low BPN satisfaction in terms of teaching environment, the high BPN satisfaction in research or service could compensate for the low BPN satisfaction in terms of teaching environment. Indeed, only TNAS-Free, the one measure of BPN that explicitly related to freedom in teaching decisions was correlated to motivation. Instructors who experienced low autonomy with respect to teaching decisions (TNAS-Free and Auto-Teach) were more likely to be externally motivated in their teaching.
Another possible reason for the lack of relationship between BPN satisfaction (in general) and motivation could be that given the generally high levels of autonomy in a university instructor's job overall as indicated in this and other studies (Haviland et al., 2017) , motivation towards teaching may be relatively resilient to reductions in autonomy. In this study, participants valued undergraduate teaching equally or more than research (70 % of participants) and service (93 %). Such instructors who value undergraduate teaching, could have the internal resources to maintain autonomous motivation irrespective of unsupportive administrators or university policies. The resilience of the autonomous motivation of the participants was also indicated by the lack of negative correlation between TNAS-Free and AMT. Given the generally high levels of AMT, the results suggested that even people who experienced relatively low TNAS-Free (and lower work-place competence, autonomy and relatedness) still maintained high autonomous motivation to teach. The comments in the qualitative responses also seemed to indicate that instructors cared about providing high quality learning environments for the students, regardless of insufficient support for undergraduate teaching from administrators.
In addition, we initially hypothesized that tenured professors would experience higher work-place BPN satisfaction than pre-tenure or non-tenure-track faculty. As indicated above, the lack of significant differences could be attributed to both the varied nature of the university instructor job as well as the resilience of the autonomous motivation of these study participants to the broader work environment. University instructors may have broader career goal aspirations compared to school teachers. Although it is reasonable to expect that all school teachers chose their careers because they wanted to teach, university instructors may have been attracted to the research or service components of the job and may not necessarily value teaching. Consequently, different instructors may place different personal values and priorities on teaching, research and service, regardless of the formal job description or performance assessment criteria. This may have led to wide within-group variation amongst tenured, pre-tenure and non-tenure-track faculty that may have obfuscated any effect of university position. The responses from the qualitative results suggested that given these differences in personal values and the varying degrees of emphasis placed on research versus teaching at different institutions, instructors may have chosen to work in departments with goals that are more compatible with their own priorities. Alternatively, some of the respondents appeared to have maintained their own priorities (e.g., towards valuing undergraduate teaching) despite conflicting priorities from the institution. Further research is necessary to better understand the interplay of situational factors and personal characteristics (Fernet, Guay, & Senecal, 2004; Henderson & Dancy, 2007) that may influence autonomous motivation in teaching.
As a starting point, the qualitative results from this study provided examples of the situational constraints that instructors felt reduced both feelings of autonomy with respect to teaching as well as their ability to provide enriching and engaging classes. Specifically, in terms of factors that reduced feelings of autonomy, participants identified factors that were similar to those identified in school studies: external accreditation requirements, pressure from administrators or colleagues to teach using a similar style, required assessment exercises and limited control of curriculum design (Pelletier et al., 2002; Pelletier & Sharp, 2009) .
However, in contrast to school studies, a significant proportion of participants (1/3) indicated that large class size and teaching loads hindered their ability to teach engaging classes. Participants felt class sizes and teaching loads were imposed on them without consultation. These class sizes created time pressure and also prevented them from facilitating discussion or getting to know students in order to teach effective classes. As indicated in previous research (Fairweather, 2002; Stupnisky et al., 2017) , for non-tenured faculty large class sizes and teaching loads were also perceived to compromise an instructor's ability to maintain sufficient research productivity in order to be tenured. Thus, larger class sizes may have simultaneously negatively affected autonomy, competence and relatedness (with respect to feelings of trust with administrators). Because the majority of research on autonomy-supportive teaching has focused on primary and secondary school students where class size is much smaller than a typical university class, no studies have examined the impacts of class size on both the instructor's motivation to teach and the use of autonomy-supportive teaching methods. This is important because autonomy-supportive teaching methods that are theorized to support autonomy and competence, may be more difficult in larger classes. For example, in large class sizes, teachers may struggle to understand a students' internal frame of reference into account and, or provide optimal challenges for individual students (Ryan & Deci, 2017) . Another consequence of such large class sizes may be that the motivational strategy employed is more frequently a controlling attempt at one-sizefits all, with an emphasis on external rewards and punishments rather than more autonomy-supportive approaches.
The qualitative responses identified a range of factors beyond strictly the teaching environment that affected BPN. These included unfair recognition and promotion systems, time pressure, low pay, job insecurity, unsupportive administrators, and for non-tenure-track instructors an inability to vote, or voice concerns about work-place problems and job insecurity. Similar challenges were also indicated in past research on faculty burnout and workplace satisfaction (Fernet et al., 2004; Persson, 2017; Reevy & Deason, 2014; Stupnisky et al., 2017) . In addition, similar to previous research, faculty felt challenged and pressured by the need to excel in both research and teaching (Fairweather, 2002; Persson, 2017; Watts & Robertson, 2011) .
Limitations
Several limitations are worth mentioning. First, the present study was a cross-sectional study, thus no causal inferences can be made. Future studies should replicate our results either experimentally or longitudinally. Second, the present study has a low sample size and the majority of participants were from the US. This may have affected the results of our study. For instance, comparative research amongst countries has indicated differences in work satisfaction and stress across universities in 34 different countries. Stress attributed to external pressures at the work-place was much higher in US universities compared with Canada, Finland or Germany, for example (Persson, 2017) . Future studies would need to replicate our methods to confirm our results. Third, our measure of autonomy-supportive teaching was self-reported by the instructor and we did not ask students for perceptions of autonomy-supportive teaching (Roth et al., 2007) . Self-reports of teaching approaches may differ from both student reports and also from external reports of teaching methods (Ebert-May et al., 2011) . Thus, it seems important that future studies include the assessment of students or external observer measures of autonomy-supportive teaching practices. Fourth, the results from this study were likely biased towards instructors who already felt highly autonomously-motivated in their teaching. Indeed, perhaps only people who are more autonomously-motivated to teach would actually be interested in completing a survey for university instructors. The vast majority of the respondents who completed this survey placed a high value on undergraduate ed-ucation and also appeared to have some autonomy in teaching. For example, if the survey was advertised as a "researcher survey", we may have gained a different perspective from the participants, who may feel less autonomously motivated for teaching. To better assess the reliability and generality of this study, it is important that future studies focus sampling efforts on a single institution or department in order to gain a larger and more representative sample of university instructors who may be less autonomously motivated to teach. Despite some of these limitations, and given that some of the qualitative responses indicated that instructors experienced autonomy thwarting, future studies should attempt to disentangle these potentially interesting motivational dynamics. Finally, in this study we did not measure the perceived autonomous motivation of students. This information is important to consider, as SDT researchers in education postulate that instructors are willing to be more autonomy supportive when they perceive students to be motivated to learn (Pelletier et al., 2002; Pelletier & Sharp, 2009; Roth et al., 2007) . However, undergraduate students tend to have higher levels of autonomy and motivation than school age students (Ratelle, Guay, Vallerand, Larose, & Senecal, 2007) , so it is possible that the effects of perceived motivation of the students may be less important for the autonomous motivation in university instructors.
Practical implications
As far as we know, this study is the first to develop a questionnaire that measures autonomous motivation in undergraduate instructors, and autonomy-supportive mentoring and classroom teaching styles for university students. Within our participant pool, there were positive correlations between autonomy-supportive mentoring and classroom teaching styles (adapted from two different original surveys) as well as between the BPN at work, the TNAS items and Auto-Teach. These correlations were consistent with theoretical predictions. Furthermore, instructors who valued undergraduate teaching were also more likely to feel autonomous with respect to pedagogical decisions (TNAS-Free and Auto-Teach) and more autonomous motivation towards teaching. The correlations between personal values placed on undergraduate teaching were not significantly correlated to autonomy-supportive mentoring and classroom styles. However the direction of the relationship was positive and there was a negative correlation with highly-controlling teaching styles.
This study also highlights the value of using an SDT framework and a mixed-methods study to better understand how universities policies and practices may hinder or support the autonomous motivation of both instructors and students. Quantitative data of this study suggests that the instructors who completed this questionnaire were autonomously motivated to teach, irrespective of the constraints they faced from the university. Alternatively, despite some of the limitations placed on them by administrators (e.g., class size, reduced autonomy in curriculum design, inequitable pay or inability to vote), they were still able to remain autonomously motivated, perhaps because they still experienced some level of autonomy in their teaching or other aspects of their job. These results might suggest that universities are providing work contexts that are sufficiently conducive for autonomously motivated instructors. However, the information from the qualitative responses and also the likely response bias (i.e., a subset of the most highly autonomously motivated instructors) might suggest that large class sizes, high teaching loads, limited recognition for quality teaching and a culture of undervaluing undergraduate education are likely areas of concern that could have detectable effects on less autonomously motivated teachers. Alternatively, these contextual factors may prevent otherwise autonomously motivated educators from deciding to choose a career path as a university instructor.
CONCLUSION
Despite the extensive research on teachers' motivations to teach, very few studies have examined the motivations and teaching styles of university instructors. The results of this study suggest that there is at least a subset of university instructors, across a range of countries and university positions, who are autonomously-motivated to teach engaging and effective classes and care deeply about the quality of undergraduate education. This group of instructors felt frustrated by insufficient university support for undergraduate education. For many of these faculty, teaching was not viewed as a distraction from their main responsibility of research, but rather as a highly valued, meaningful, rewarding and important component of their job (Budden, Svechnikova, & White, 2017; Paduraru, 2014) . Despite this, existing research on motivations and teaching in undergraduate education tends to focus more on how teaching "loads" reduce research productivity (Goodwin & Sauer, 1995; Hu & Gill, 2000; Watts & Robertson, 2011) rather than on motivations to teach. Thus to design university practices that help to promote well-being and learning amongst faculty and students, this research, emphasizes the importance of conducting more studies on the autonomous motivation of university instructors to teach.
